Cloning and expression of Klebsiella phage K11 lysozyme gene.
Previously, the lysozyme gene of the Klebsiella phage K11 was partially sequenced in our lab. Using the sequence information the lysozyme gene of the Klebsiella phage K11 was amplified and cloned using the polymerase chain reaction of the pfu DNA polymerase. The nucleotide sequence of phage K11 lysozyme gene was determined. The open reading frame corresponds to a polypeptide with 151 amino acids and molecular weight of 16,932 Da. The deduced amino acid sequence of this polypeptide shows 74-75% homologies to the T7 and T3 phage lysozymes. Although the gene was efficiently expressed under the control of tac promoter in Escherichia coli XL1-blue cells at 37 degrees C, most of the K11 lysozyme produced was insoluble. When the temperature of cell growth was lowered, however, solubility of the K11 lysozyme was increased gradually. The insoluble protein expressed at 37 degrees C was solubilized in 5 M guanidine-HCl and refolded in the presence of oxido-shuffling agent (GSH/GSSG). Through the refolding process the recombinant lysozyme was solubilized and purified. The purified K11 lysozyme showed transcription inhibition of K11 RNA polymerase as well as amidase activity. These results showed that the lysozyme of bacteriophage K11 is a bifunctional protein that cuts a bond in the bacterial cell wall and selectively inhibits K11 phage RNA polymerase. Also, transcription inhibition ability of K11 lysozyme with T7 or SP6 phage RNA polymerase was measured. T7 RNA polymerase was less inhibited than K11 RNA polymerase by K11 lysozyme. But SP6 RNA polymerase was not nearly inhibited by K11 lysozyme.